Waterborne Electrospinning of Poly(N-Isopropyl Acrylamide) towards Stable Nanofibers by Schoolaert, Ella et al.
 81 
PO1. 
 
Waterborne Electrospinning of Poly(N-Isopropyl Acrylamide) towards 
Stable Nanofibers 
Ella Schoolaert
1*
, Dagmar R. D’hooge
2
, Richard Hoogenboom
3
 and Karen De Clerck
1
 
1
Fibre and Colouration Technology Research Group, Department of Textiles, Faculty of Engineering and 
Architecture, Ghent University, Tech Lane Science Park Campus A 907, 9052 Ghent, Belgium 
2
Laboratory for Chemical Technology (LCT), Faculty of Engineering and Architecture, Ghent University, Tech 
Lane Science Park Campus A 907, 9052 Ghent, Belgium 
3
Supramolecular Chemistry Group, Department of Organic and Macromolecular Chemistry, Faculty of Sciences, 
Ghent University, Krijgslaan 281 S4, 9000 Ghent, Belgium 
* Ella.Schoolaert@ugent.be 
 
With increasing toxicity concerns and ecological consciousness, ecological production techniques 
become more and more important, also for the electrospinning of nanofibers.[1] However, lots of 
electrospinnable polymers require the use of strong acids and/or toxic solvent systems.[1] 
Thermoresponsive polymers, such as poly(N-isopropyl acrylamide), show potential for ecological 
electrospinning from water, i.e. waterborne electrospinning, as they are water-soluble beneath their 
lower critical solution temperature. Moreover, poly(N-isopropyl acrylamide) nanofibers show major 
potential to many application fields, including biomedicine, as they combine the well-known on-off 
switching behavior of PNIPAM, thanks to its LCST, with the value of nanofibers. Previous studies 
report poor electrospinnability of PNIPAM from water, leading to more deleterious processes.[2] 
However, despite the known thermoresponsive behavior of the polymer, none of these studies exploit 
this behavior for electrospinning. This work, therefore, provides an in-depth study of the 
electrospinnability of PNIPAM in water, leading to the first work about the ecological, full water-
based production of uniform, bead-free PNIPAM nanofibers (Fig. 1 left) that are stable in water at 
temperatures above PNIPAM’s LCST, making them suitable to many applications such as drug 
delivery, cell culture, etc. 
Fig. 1: By exploiting the thermoresponsive behavior of PNIPAM, its electrospinnability in water is altered. 
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